Protein carbonylation and heat shock response in Ruditapes decussatus following p,p'-dichlorodiphenyldichloroethylene (DDE) exposure: a proteomic approach reveals that DDE causes oxidative stress.
Protein carbonylation and levels of heat shock proteins (hsp; 60, 70 and 90 kDa) were measured in gill, mantle and digestive gland of Ruditapes decussatus following exposure to p,p'-dichlorodiphenyldichloroethylene (DDE). Heat shock response was measured by immunoblotting using antibodies specific to heat shock proteins (hsps). Densitometry analysis of individual bands revealed no difference between control and treated samples except appearance of hsp90 in DDE-treated mantle. Carbonylated protein content was determined following 2,4-dinitrophenylhydrazine derivatization and two-dimensional electrophoresis coupled with western blotting. Immunoblotting with dinitrophenol-specific antibody revealed extensive differences in both extent and number of carbonylated proteins in mantle and digestive gland in response to DDE while gill was unaffected. These results demonstrate for the first time that DDE causes tissue-specific formation of reactive oxygen species in clams.